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XLIV--The  Anylodextrin of W. Nageli, and i t s  yelation to Soluble 
Starch. 
By HORACE T. BROWN, F.R.S., and G. HARRIS MORRIS, Ph.D., F.I.C. 
IN the year 18'74, W. Nageli described, under the name of amylo- 
tlextrin (Beitrage zzw Keiztnniss der Xtarlcegruppe, Leipzig), a substance 
which he obtained by the long-continued action of dilute mineral 
acids upon ungelatinised starch in the cold. The starch-granules, 
whilst re tah ing  for some considerable time their original structure, 
were, in the course of several weeks, completely disintegrated, a 
portion of their substance going into solution in the acid, whilst the 
iodine reaction of the insoluble residue gradually changed from blue 
through violet to reddish-yellow. The residue consisted of crude 
amylodextrin, which was purified by solution in hot water and sub- 
sequent precipitation, either by freezing the solution, or by the 
addition of alcohol. 
Niigeli describes amylodextrin as separating from its solutions in 
the form of crystalline spherulea which are made up  of minute 
needles arranged radially. The drawings which he gives of these 
crystalline aggregates suggest a close resemblance to the well-known 
spherules of inulin. 
Amylodextrin is said to have a rotatory power of [a] = 175" to 
177" when observed in the Wild's instrument with ordinary light ; 
:tnd it is also stated to be non-diffusible. 
Of late years, the few chemists who have noticed amylodextrin 
have taken it f o r  granted that it is identical with soluble starch, an  
opinion for which Musculus and Gruber (Bull. Xoc. Chim., 30, 54, 
1878) and Arthur Meyer (Botan. Zeitung, 1886, Nos. 41 and 42) are 
mainly responsible ; whilst Tollens also adopts this view in his recent 
Handbuch der Kohlenhydrate. 
A careful investigation of this little-known substance has, how- 
ever, convinced us that it is a perfectly well-defined compound and 
entirely different in its nature from soluble starch. We are now in 
a, position to define its properties more accurately, and t o  assign it 
a place in the series of starch-transformation products. 
In describing his method for  the determination of diastatic power, 
C.Lintner has stated (J.pr. Chem., 34, 378, 1886) that a compara- 
tively short treatment of ungelatinised potato-starch with hydrochloric 
acid of 7.5 per cent. renders the granules, when subsequently freed 
from acid, capable of completely dissolving in  hot water without the 
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450 BROWN AND MORRIS: AMYLODEXTRIN OF W. NAGELI, 
the accuracy of this statement. In  one case in which the above- 
mentioned strength of acid had been used, the starch had lost all 
power of gelatinisation within 10 days ; whilst in another experi- 
ment, in which acid of 12 per cent. had been used, this point was 
reached in less than 24 hours. 
This extraordinary change in the properties of the granules is 
not accompanied by the slightest change of structure, and the altered 
granules have exactly the same influence on polarised light as the 
unaltered starch. 
We have v e q  carefully examined the nature of the substance which 
goes into solution on treatment of the altered starch with hot water, 
and find that it is in every way identical with the soluble starch 
described by O'Sullivan and others, and prepared by the limited 
action of heated malt-extract or  of acid upon starchpaste heated to a 
suitable t emperat me. 
Soluble starch prepared by auy of these methods slowly separates 
out on long standing of its concentrat,ed solutions, or immediately on  
the addition of alcohol t o  dilute solutions, as a white substance which 
in mass is somewhat pasty in its nature, and on washing with alcohol 
and subsequent drying becomes very friable. No matter how slowly 
it may be precipitated from its solutions, it is always found under the 
microscope to be made up of minute particles entirely without structure 
and without action on polarised light. The substance itself and also 
it5 solut'ions are coloured an intense blue by iodine. Although almost 
insoluble in cold water, it is readily soluble in water at  60-70", and 
is thrown down again on cooling as a white, flocculent, amorphous 
precipitate. 
The specific rotatory power of soluble starch in solution is 
[a]j3.ea = 216.0°, and it has no cupric reducing power. 
We have shown in our previous papers that soluble starch, which 
is the first product of the action of diastase on starch-paste, is 
capable, at  temperatures up to 60°, of rapid hydrolysis down to a 
certain definite point, beyond which progress is relatively very slow. 
This point of equilibrium is reached before the complete trans- 
formation of the starch into maltose, the reaction becoming almost 
stationary when t,he mixed products give the following numbers :- 
[ a]j:3.86 ................... 162.6" 
K3.86.. .................... 49.3 
corresponding to a composition of- 
Maltose.. .................. 80.9 











































AND ITS RELATION TO SOLUBLE STARCH. 451 
and to the equation- 
In the above-mentioned properties, the soluble starch prepared by 
the limited action of diastase or acids upon starch-paste, agrees in 
every particular with the soluble starch produced by the action of 
dilute acid upon starch-granules in the cold. This will be seen more 
clearly when we describe the gradual changes which take place in the 
granules during the last-mentioned process. 
Before considering the chemical changes which occur during the 
continued digesttion of starch with dilute acid, i t  will be well to point, 
out the successive changes in appearance which the granules exhibit 
under the microscope. 
When we employ 12 per cent. hydrochloric acid, it is not until 
about the twentieth day that any visible action is apparent, the first 
signs of disintegration of the granules being afforded by their 
splitting in a direction parallel with their shortest perimeter. Sub- 
sequently radial clefts are formed, and at  the end of about two 
months the granules have become more or less disintegrated, especi- 
ally in the direction of their stratification, this disintegration being 
complete in from three to four months, when the residual substance 
retains little or nothing of the origina! form of the starch-grain. 
Concurrently with the changes mentioned above, the iodine reac- 
tion of the residual starch undergoes considerable modification, even 
before any change can be detected in the structure of the granule. 
The original pure blue colour given by iodine gradually changes 
through purple, reddish-purple and reddish-brown, to a pale 
yellowish-red, which is not further modified even if the starch 
remain in contact with the acid for some years. 
The residual substance, after prolonged action of acid, is the crude 
amylodextriu of W. Nageli and A. Meyer. This, as will be seen 
from our subsequent experiments, has been derived from the soluble 
starch fiwt formed, by a gradual process of hydrolysis. 
The time required to  reach the final result has been stated by other 
observers t o  be about 100 days, but our  own experiments point to 
this period as being insufficient for obtaining the maximum effect. 
The final product which we will first describe had been in contact 
with the dilute acid for eight years and a half, the insoluble residue 
representing about 60 per cent. of the potato-starch originally taken. 
The residue under the microscope appeared t o  be made up of the 
disintegrated lamells of the original starch-granule8, and was found 
to be coloured a light yellowish-red by iodine, and to be almost com- 









































452 BROWN AKD MORRIS: AMTLODEXTRIN OB' W. NAGELT, 
of foreign matter it contained by precipitation from its aqueous solu- 
tion by alcohol, or by immersing its solution in a freezing mixture. 
It is thrown down in the form of a brilliant white powder, which is 
highly crystalline in appearance when the precipitation has taken 
place slowly. Under the microscope, t'he precipitate is seen to consist 
of sphcero-crystals made up of thin needles or plates arranged radially, 
and so closely resembling the sphaero-crystals of inulin that the two 
substances cannot be distinguished by microscopical examination 
alone. 
W. Nageli (toc. cit.) gives very good illustrations of these crystal- 
line aggregates, and also shows their appearance when viewed in 
polarised light. 
Amylodextrin i n  solution gives with iodine an intense reddish- 
brown coloration. 
The crude product on solution in water gave the following num- 
bers, the amount of substance per 100 C.C. of the solution being 4.147 
grams :- 
[ ~ t ] j ~ . ~ ~ *  .................. 207.7" 
K7.536 ..................... 9.09 
hft,er careful purification by precipitation with alcohol, the  crystal- 
line amylodextrin gave the following constants :- 
SoZutiou Density.-A solution containing per 100 C.C. 5,8036 grams 
of amylodextrin dried at 100" had a sp. gr. a t  20" of 1022.701 (water 
at 20' = lOOO), hence the divisor to be applied to solutions of this 
degree of concentration is 3.9115. 
Xpec$ic Rotatory Power.-(1). A solution containing 5.8811 grams 
per 100 C.C. (3.86 divisor) gave in the Soleil-Ventzke-Scheibler in- 
strument a reading of 63.0 scale divisions when observed in the 
200 mm. tube. 
(2.) In another case, a solution containing 6.4974 grams per 
100 C.C. gave a reading under the same conditions of 70.1 divisions. 
These correspond to a specific rotatory power of- 
(1.) [ a ] j 3 . 8 6 .  .............. 205.7" 
Mean [a]j3.e6 ...... 206.25" 
(2.) [0c]jg.s43 .............. 206.8 
Cupric-reclucirzg Power.-10 C.C. of solution (1) used in the deter- 
mination of the specific rotatory power, gave 0.1171 gram CuO ; a 
second determination of tthe same solution gave 0.1176 gram CuO. 
Solution (2)-10 c,c. gave 0.1306 gram CuO. 
* The values for the specific rotatory power [a]j, and for the cupric-reducing 
K ,  are calculated throughout upon the 3-86 divisor for the total solids, and are 









































AND ITS RELATION TO SOLUBLE STARCH. 453 
These results correspond to a cupric-reducing power of- 
(1)a. q.86.. . . . . . . . . . . . . . . . . . . . . . .  9.04 
(1 )b .  K2.86. .  ...................... 9.07 
(2). Y3.86.. . . . . . . . . . . . . . . . . . . . . . .  5.12 
Mean K3.86. .  ...... 9.07. 
The values of [a]j and ic deduced from the actual weight of amylo- 
dextrin employed are- 
[a]j ........................ 208.42 
Y . . . . . . . . . . . . . . . . . . . . . . . . . . .  8-93 
The appment percentage composition of amylodextrin deduced from 
the mean values given above for the 3.86 divisor is”- 
Maltose . . . .  14.87 .... 205.4” 
Dextrin .... ....... 9.07 
100-000 
We have now to consider if amylodextrin is a mixture of two or  
more substances, or if it is to be regarded as a homogeneous substance 
of definite chemical composition. I n  the first place i t  will be noticed 
that, however we regard it, the analytical numbers representing the 
optical activity and reducing power correspond exactly with those 
afforded by a mixture of maltose and dextrin, and the results can be 
expressed as above in  terms of these compounds. In  this respect, 
amylodextrin, although a product of the action of acid upon starch, 
conforms to the rule we established experimentally (Trans., 1885, 
47, 538) for any fractionated portion of the products obtained 
by the action of malt-extract o r  diastase on starch-paste. It is 
evident that the dextrose-group cannot enter into its composition. 
Although its crystalline nature rendered it in the highest degree 
probable that amylodext,rin was a definite compound, it seemed desir- 
able to make every possible attempt to differentiate it. We have 
consequently treated it in very much the same way as we did malto- 
dextrin, described in the paper just quoted. 
Amylodextrin is absolutely unfermentable by the Saccharomycr,~ 
cerevisem of the high fermentation, consequently its cupric-reducing 
constituent cannot exist in the state of free maltose. 
On attempting to fractionate solutions of pure amylodextrin by 
t-hrowing it down with alcohol of gradually increasing strength, it 
* The percentage composition deduced from actual weights of substance woulcl 
be identical with the results obtained by the use of the 3.86 divisor, proridod we 









































454 BROWN AND MORRIS: AMYLGDEXTRIN OF W. NAGELI, 
was found that precipitation takes place so completely, and within 
such sharply defined limits of alcoholic percentage, that it is practi- 
cally impossible t o  effect any fractional separation in this manner. 
Not the slightest differentiation could be effected by the method of 
partial solution, employing cold water as the medium, in which it is 
soluble to the extent of about 1-75 per cent. 
Contrary to the 
assertions of W. Nageli, we find that amylodextrin is sensibly but 
slowly diffusible. 
150 C.C. of a solution containing 14.660 grams per 100 C.C. were put 
into a plicated parchment-paper dialyser, supported by a Nickel's 
funnel, and exposing an effective diffusion surface of about 30 square 
inches. The water outside the dialyser was changed five times at  
intervals of about 24 hours. At the end of five days, the diffusates 
were evaporated to 90 c.c., and contained 2-75 grams of substance, 
which on analysis gave the following numbers :- 
The same is also true with regard to dialysis. 
[ a ] j 3 . 8 6 .  .................. 204.6" 
K3.86 ..................... 10'12 
corresponding to a composition of- 
Maltose .... .... 205.0" 
Dextrin ... ...... 10.22 -- 
100~00 
A comparison of these numbers with those given for pure amylodextrin 
shows that no differentiation has taken place, the substance having 
passed through the dialyser unchanged. 
The above considerations, coupled with the truly crystalline nature 
of the substance, lead us irresistibly to the conclusion that in amylo- 
dextrin we have to deai with a perfectly homogeneous compound of 
definite composition. 
It is doubtless a compound closely analogous to the maltodextrin 
we described in 1885 (Zoc. cit.), and which we were led to regard as 
made up of two amylin- or dextrin-groups in combination with a 
maltose-group, thus :- 
{ :;:!i:;& 
The simplest formula which we can assign to amylodextrin is either 
that represented by six dextrin- or amylin-groups in combination 











































AND ITS RELATIOK TO SOLUBLE STARCH. 455 
o r  a formula represented by five dextrin- or amplilz-groups, in com- 
bination with one maltose- or amylon-group, thus- 
...... 204.5" 
......... 
The actual numbers obtained for amylodextrin, viz. :- 
[a] js.% .................. 206.25 
K3.86. ..................... 9.07 
leave little doubt that formula No. 1 is the correct one, and this was 
strikingly confirmed by the estimation of the molecular weight 
of amylodextrin by Raoult's method,* which yielded the following 
numbers :t- 
I. Freezing point of water used, +0*025". 
Strength of solution, 10.159 grams amylodextrin in 93.87 grams 
E. C. A. M. 
water :- 
- 0.070" 0.095" 0.0087 2185 
-0.070 0.095 0.0087 2185 
11. Freezing point of water used, +0.0603. 
Strength of solution, 8.622 grame amylodextrin in 94.80 grams 
E. C. A. M. 
water. 
- 0.015" 0-075' 0.0083 2290 
Mean of the above results- 
A = coefficient of depression ... 
M = molecular weight ........ 
0.0086 
2220 
{ c l z ~ z z ~ l l ~ o  ,} is 2286, Whilst the molecular weight of 
( C H O )  
W H O )  
and that of { c 1 2 ~ z f 1 ~ l  5}is 1968. 
We must consequently look upon the first formula as the correct 
one, and must regard the amylodextrin molecule as being made up of 
six umyZin-groups united with one arnylon-group. 
We find that amylodextrin, like maltodextrin, is converted rapidly 
and completely into mabtese under the action of diastase, as is well 
shown in the following experiments. 
* It was found that the property which amylodextrin possesses of separating 
from its solutions at  a low temperature did not prove any obstacle to the employ- 
ment of this method, owing to the slowness of the separation. 
t For  details of the method, and for an explanation of the terms employed, see 









































456 BROWN AND MORRIS: AMYLODESTRIN OF W. NAGELI, 
A solution containing 6.756 grams of amylodextrin per 100 C.C. was 
The product treated with a little diastase for 60 minutes at  55". 
gave the following numbers :- 
Maltose requires. 
[ a3 j s . 8 6  ......... 151 *7" 150.4" 
K3.86 ............ 61.54 60.8 
This rapid hydrolysis t o  maltose is also very clearly shown when 
the solution of amylodextrin used in ths second experiment for the 
determination of molecular weight was degraded with a little diastase 
and again treated by Raoult's method. 
The amount of diastase iised in the experiment was 0.327 gram 
per 100 C.C. The action was allowed to continue for  60 minutes in 
the cold. 
Freezing point of a solution of diastase containing the above amount 
+0.045". 
Strength of solution, 9.4508 grams in 94.19 gram water, 
E. C. A. M. 
- 0.495" 0.540" 0.054 3 -52 
-0.495 0.540 0.054 352 
Tabulating the properties of the substance in solution before and 
after treatment with diastase, we find them as follows :- 
(1) Before, treatment (2) After treatment 
with diastase. with diastase. 
.............. 205.3" 150.7" 
M (molecular weight) = 2290 352 
The actual numbers for maltose are- 
[ 4 j3.86 ................ 
M . . . . . . . . . . . . . , . . . . . .  342 
150 -4" 
The difference in behaviour between soluble starch and aniylo- 
dextrin under the action of diastase is well shown in the following 
time experiments, which are expressed both numerically and graphic- 
ally. It will be noticed that the resting point  in  the reaction with 
soluble starch, t o  which frequent reference has been made in previous 
papers, is extremely well marked; whereas in the case of amylo- 
dextrin no such haZt is apparent, the hydrolysis progressing uninter- 
ruptedly to maltose. 
The two substances are compared under identically similar con- 









































AKD ITS RELATION TO SOLUBLE STARCH. 457 






























FIG. 1 .-Showing the Degradation of Soluble Starch and Amylodextrin by Diastase, 
under similar conditions. 
It is very evident that amylodextrin cannot contain the highly 
stable amylin or dextrin nucleus which constitutes one-fifth of the 
soluble starch molecule, and which is capable of resisting for  a con- 
siderable time the action of diastase. This amylin-group must have 
been hydroly sed by the acid during the long-continued digestion. 
The successive chemical changes which take place during the 
transformation of the starch-granules into amylodextrin under the 
action of dilute acids now claim our attention. 
We have already seen that the first step is the conversion of the 
starch substance into soluble starch, without any alteration in its 
organis a t' ion. 









































458 BROWN AND MORRIS: AMYLODEXTRI" OF W. NAGELI, 
We give below the details of the analysis of the residual starch at  
various stages, and also the effect of " degrading " these residues, 
that is, of hydrolysing them with diastase until the point of equili- 
brium is reached. If we bear in mind that, under these circumstances, 
soluble starch is degraded to a point at which the mixed products of 
transformation have a composition of- 
Maltose. ..... correspond- { [a] j3.86. ... 162.6" 
Dextrin ..... ing to x3.@ ...... 49-3 
and that amylodextrin, on the other hand, is degraded down to 
maltose, it will be evideiit that the results indicate a, slow and gradual 
hydrolysis of the first formed soluble starch to amylodextrin. 
Analys i s  of Residual  Substance after Digestion of Potato-starch for 
diferent  periods in Hydrochloric Acid of 11 p e r  cent. 
(1.) After 48 hours. 
[2]j3.86 ............... 216.0" 
K3.m .................. 0.56 
After degradation with diastase. 
[ a ] j 3 . M .  . 162.06" Maltose.. 81-41} re- { [a] j 3 . ~ ~ .  . 162.2" 
K3.% .... 49.66 Dextrin . 18.59 quires K3.86 .... 49.66 
At this stage the residue consisted of alniost pure soluble starch, 
yielding almost exactly the theoretical numbers on t,reatrnent with 
diastase. The granules still retained their organisation, and were 
coloured a deep, pure blue with iodine. 
(2.) After 12 days. 
[ a ] j 3 . 8 6  ............... 209.2" 
y3.66 .................. 2.78 
After degradation with diastase. 
[ a ] j 3 . e 6 . .  161.6" Maltose . . 87*7} re- { C a I j 3 . 8 6 . .  158.1" 
K3.86 .... 53.52 Dextrin.. 12.3 quires K3.86 .... 53-52 - 
100-0 
The granules were unaltered in microscopical appearance. 
(3.) After 21 days. 
Iodine 
coloured them a reddish-purple. 
[a] j 3 .S .  ............... 210.2" 









































ASD ITS RELATION TO SOLUBLE STARCH. 459 
After degradation with diastase. 
[ a ] j 3 . 8 6 . .  161.2" Maltose.. 85.77) re- { [a]j3.96.. 159.3" 
K3.% .... 52.32 Dextrin.. 14.23 quires K3.86 .... 52-32 
1 oo*oo 
Nearly all the granules had split across their shorter diameter, and 
(4.) After 33 days. 
were coloured a light reddish-brown by iodine. 
la]  j 3 . 8 6 .  ............... 208.40 
K3.86 .................. 4.4 
After degradation with diastase. 
[cc] j3 .ss . .  160-7" Mzltose.. 90*1} re- { [ G C ] ~ . ~ . ~ ~ .  . 156.5" 
K3.86 .... 54.96 Dextrin.. 9.9 quires K3.86 .... 54.96 
-- 
100.0 
Iodine reaction the same as in (3), but some of the granules began 
(5.) After 66 days. 
to show signs of disintegration. 
[ a ]  j 3 . 8 6 .  ............... 205-5' 
K3.86 .................. 6.05 
After degradation with diastase. 
[ a ] j 3 . 8 6 . .  157.2" Maltose. . 92-05) re- { [ C L ] ~ : , . ~ ~ .  . 155.2' 
All the granules were at  this stage strongly acted upon, and 
showed marked signs of disintegrahion along their lines of stratifica- 
tion. 
h'3.86 .... 56.15 Dextrin.. 7.95 quires K3.86 .... 56.15 
(6.) After 100 days. 
[a]j3. ,3.  .............. 206.0" 
K3.86.. ................ 6.95 
After degradation with diastase. 
[ ? ~ ] j 3 . ~ + .  157.3" Maltose.. 9.124) { [ C Z ] ~ ~ . ~ ~ .  . 155.2" 
K3.86 .... 56.27 Dextrin . 7 7b qulles K3.86 .... 56.27 
100~00 
The granules a t  this stage had been so far disintegrated as to  
retain but little of their original form. 
It is evident that even after 100 days' digestion the experiment had 
not been casried on sufficiently long to convert the whole of the 
soluble starch into amylodextrin, and a subsequent examination of 
the product confirmed this. 









































460 BROWN AND MORRIS: AMYLOUEXTRIN 07 PF. NAGELI, 
It is probable that, under the conditions of the experiment, a 
period of from five to six months is necessary for the complete con- 
version. We have already described the properties of the substance 
yielded by a digestion of several years, but me will again introduce 
the numbers obtained for the sake of comparison. 
(7.) After 84 years. 
[ a ] j 3 . 8 6  ................ 207.9" 
K3.86 . . . . . . . . . . . . . . . . . .  9-09 
After degradation with diastase. 
[ajj:3.86. . 153.3" Naltose . . 97-0} re- { [ ~ ] j ~ . ~ ~ .  . 152 0" 
K3.H6 .... 59.18 Dextrin .. 3.0 quires K3.86 .... 513.18 
100-0 
On dissolving in water and reprecipitating with alcohol, pure 
a,mylodextrin was obtained. 
After degradation with diastase. 
C X ] ~ ~ . ~ ~ .  - 205.3" 
Ky.86 .... 9.92 
On examination of the acid solution (dilute H280,) which had been 
i n  contact with the starch for 84 years, it  was found to contain an 
amount of substance corresponding to about $0 per cent. of the 
ori,ginal weight of starch taken. That this substance was deztrose is 
shown by the following analysis, which was made after neutralisa- 
tion of the acid in the cold with baorium carbonate :- 
Found. Dextrose requires. 
[a] j3 .8+ .  ...... 57.36 58.6" 
K3.86  .......... 97-49 100~00 
The dextrose was readily separable by crystallisation. 
General Conclusions. 
(1.) One of the final products of the action of dilute mineral acids 
upon ungelatinised starch in the cold is the amy Zodextvin described 
by W. Nageli in 1874. 
(2.) Although its composition may be expressed in terms of 
rnnltose and dextrin, amylodextrin is not a mixtnre of these sub- 
st,rnces, but is a well-defined chemical substance. This is shown 
(u) by its absolute unfermentability with the ordinary yeast# of the 
top fermentation; ( b )  by the impossibility of differentiating i t  by 









































AND ITS RELATION TO SOLUBLE STARCH. 461 
the dialyser in an unaltered form ; and ( d )  by its distinct crystalline 
nature. 
(3.) Amylodextrin does not possess the optical properties ascribed 
to it by its discoverer. Its specific rotatory power is [ ~ z ] j ~ . ~ =  
206.11", instead of [a] = l i 5 "  to 177", as stated by Nageli. Its 
power of reducing cupric oxide is represented by K3.86 = 9-08, 
(4.) In  composition, amylodextrin is analogous to the maltodextrin 
we have previously described (Trans., 1885, 47, 528). It may he 
represented by the formula { (c: C12H22011 ) ,  that is, as constituted of one 
amylon- or maltose-group in combination with six amylin- or dextrin- 
groups. The molecular weight found by Raoult's method is entirely 
in accordance with this formula. 
( 5 . )  Amylodextrin, like maltodextrin, is hydrolyRed by diastase 
immediately to maltose without any indications of a resting point in 
the reaction ; it cannot, therefore, contain the stable amylin nucleus 
which constitutes one-fifth of the molecule of soluble starch, and 
which is only with difficulty attacked by diastase. 
( 6 . )  Amylodextrin is an entirely different substance from soluble 
starch, with which it has been confounded by most observers. 
(7.) When nngelatinised starch is acted upon by dilute mineral 
acids in the cold, the first action is to convert the starch-substance of 
the granules into soluble starch; this is then gradually hydrolysed 
to amylodeztrin, a portion at the same time going into solution, and 
being ultimately found as dextrose. 
12 20 10 6 
Note.-The insoluble portion which remains after the treatment of 
starch-paste with malt-extract in the cold, has been erroneously cou- 
sidered by A. Meyer to be identical with amylodextrin. (" Ueber die 
wahre Natur von Nageli's Starke~ellulose,'~ Botaw. Zeit., 1886, 356. ) 
This substance was fully described by one of us and Heron some years 
ago (Chem. Soc. J., 35,611,1879), and, following Nageli, we regarded 
i t  as starch-cellulose. The properties of the so-called starch-cellulose 
are entirely different from those of amylodextrin, as will be seen by 
reference to the paper just quoted ; but whether we are to  consider i t  
as a true cellulose, pre-existent in the starch-granule, or as a trans- 
formation product of the starch substance, is a question which we 
must for the present leave an open one. 
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